Adenoviral gene delivery can reprogram human fibroblasts to induced pluripotent stem cells.
Mouse and human fibroblasts have been transformed into induced pluripotent stem (iPS) cells by retroviral transduction or plasmid transfection with four genes. Unfortunately, viral and plasmid DNA incorporation into chromosomes can lead to disruption of gene transcription and malignant transformation. Tumor formation has been found in offspring of mice generated from blastocysts made mosaic with iPS cells. To proceed with iPS cells for human therapy, reprogramming should be done with transient gene expression. Recently, adenoviral vectors have been used to produce mouse iPS cells without viral integration. Here, we report the successful creation of human iPS cells from embryonic fibroblasts using adenoviral vectors expressing c-Myc, Klf4, Oct4, and Sox2. After screening 12 colonies, three stable iPS cell lines were established. Each cell line showed human embryonic stem cell morphology and surface markers. Southern blots and polymerase chain reaction demonstrated that there was no viral DNA integration into iPS cells. Fingerprinting and karyotype analysis confirmed that these iPS cell lines are derived from the parent human fibroblasts. The three human iPS cell lines can differentiate to all three germ layers in vitro, including dopaminergic neurons. After s.c. injection into nonobese diabetic-severe combined immunodeficient mice, each human iPS line produced teratomas within 5 weeks postimplantation. We conclude that adenoviral vectors can reprogram human fibroblasts to pluripotent stem cells for use in individualized cell therapy without the risk for viral or oncogene incorporation.